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New molecules
All reagents or materials are were used as received from commercial sources, unless otherwise stated. The new donor materials D1-D10 are synthesized using standard synthetic procedures and the materials were fully characterized with 1 H NMR, 13 C NMR, and high-resolution mass spectrometry. An example synthesis route can be found in our recently published paper (22). The detailed synthesis of the other 9 materials will be described in following papers. Generally, the 10 new materials are divided into three groups with changes or modifications on the end groups (A), π links, core (D), and alkyl chains. In each of the groups, the characteristics making the donors different from BTR or published structures are highlighted in red. 
Fabrication of OPV devices
OPVs with standard structures were manufactured on patterned indium tin oxide (ITO)-coated glass substrates (15 Ω/sq, AE Tech.). The typical procedure is as follows: first, these substrates were cleaned sequentially with detergent, de-ionized water, acetone, and isopropyl alcohol for 20 min under sonication. They were then dried by nitrogen flow and treated with UV ozone for 30 min. Subsequently, 50 uL PEDOT:PSS aqueous solution was spin coated on an ITO substrate at 6000 rpm for 40 s, followed by a thermal annealing on a hot plate at 120 °C for 20 min to form the hole transport layer (HTL 
